Backgrounds/Aims: This study was undertaken to see the effect of early starting of enteral feeding after pancreatoduodenectomy (PD). The results were compared with existing nutritional practice in which enteral feeding started, usually after 7 to 8 postoperative day (PODs) in our institute. Methods: Thirty patients whome underwent a PD from January 2016 to December 2016 were included in the study. They were divided into two groups, I and II. In group I (n=15), enteral feeding was started from the 2 nd POD through the nasojejunal feeding tube along with parenteral partial nutrition support. In group II (n=15), no enteral feeding was given up to seventh and eighth PODs, except the perenteral feeding. Post-operatively, serum albumin levels, total lymphocyte count, total bilirubin levels, serum alkaline phosphate levels were measured for two weeks postoperatively in all the patients for assessing nutritional, immunological and cholestasis status. The mortality, morbidity and lengths of post-operative hospital stay were also recorded. Results: Postoperatively, the serum albumin level and lymphocyte count decreased from the pre-operative level on the third POD and it gradually increased from the seventh POD onwards in both groups. However, they remained persistently higher in group I than group II. The total bilirubin and alkaline phosphatase decreased to normal levels within the seventh POD in Group I. However, they remained higher than normal levels on POD 14 in Group II. The morbidity and hospital stay was significantly lower in group I than group II. Conclusions: Early enteral feeding should be considered after PD. This is because it will improve nutritional, immunological status and cholestasis. Therefore, it reduces morbidity and shortens the hospital stay. 
INTRODUCTION
The maintenance of proper nutrition after pancreaticoduodenectomy (PD) is a great challenge. Patients could not take food properly before surgery because of jaundice and malignancy. It is a very stressful surgery because the procedure needs wide dissection and multiple reconstructions, which cause the delayed starting of proper nutrition. These factors produce severe nutritional deficiency in the patients, which may be the one cause of high postoperative morbidity. 1 Poor nutrition provides unfavorable outcomes after surgery, increases infection rate, 2 causes poor healing of wounds, 3 and anastomotic failure. 4 Therefore, special attention on post-operative nutritional management after PD is essential. There are very few published clinical information [5] [6] [7] [8] [9] focusing on the postoperative feeding after PD. Clinical practices on post-operative nutrition support after PD vary from center to center. It includes partial parenteral nutrition, 6 total parenteral nutrition, 6 enteral feeding through jejunostomy tube 7 or nasojejunal tube 8 or a combination of both the enteral and parenteral feeding. 8, 9 The time of giving enteral feeding after PD is also different from center to center. Some authors feel comfort to start early enteral feeding. Others prefer to start in delay enteral feeding after PD. There is no standard nutritional method after PD that is yet to be developed. The current practice nutrition support after PD in our institute involves the giving of parenteral nutrition in the early post-oper- 
MATERIALS AND METHODS
This is a case-controlled prospective study. Data are expressed as mean±SD and percent. Statistical analysis was performed using the Student t test and
Fisher's exact test. The probability differences of .05 or less were considered significant.
RESULTS
Fourteen out of the 15 patients (93.3%) tolerated early oral feeding in Group I. The patient that developed abdominal cramps, diarrhea and vomiting after starting formulated food was excluded from the study. There was no difference in age, sex, disease pattern, BMI and associated comorbid conditions between the two groups ( Table 1) .
The clinical presentations were abdominal pain, jaundice, The serum albumin was considered a nutritional indicator and it was checked for two weeks post-operatively to assess both groups from a nutritional point of view. It was found that the albumin level decreased from a preoperative level up to the third POD and it gradually increased from seventh POD onwards in both groups. It was also found that the serum albumin remained in a persistently higher level in group I than group II, even though the values were not significantly different between the two groups (Fig. 1) . The post-operative requirement of albumin transfusion were more in group II (70%) than group I (20%), and the differences was statistically significant (p=0.003).
The blood lymphocyte count was considered an immunological indicator. It was checked post-operatively for up to two weeks to assess the immunological status of the patients in both groups. The lymphocyte count decreased in the initial post-operative period up to third POD in both groups. However, the count increased in group I significantly than in group II from the third POD onward (Fig. 2) .
The serum total bilirubin and alkaline phosphatase were measured up to two weeks post-operatively for assessing intrahepatic cholestasis in both groups. The total bilirubin and alkaline phosphatase decreased to normal levels within the seventh POD in group I. In contrast, the total bilirubin and alkaline phosphatase still remained higher than the normal levels on the fourteenth POD in group II (Fig. 3) .
Wound infections occurred in 10 out of 15 patients (66.7%) in the group II patients. In contrast, the wound infection occurred in 2 out of 14 patients (14.2%) in group I, and the difference was statistically significant (p=0.003). Three patients (20%) developed pancreatic leak in group II. In contrast, only one patient (7.1%) developed a pancreatic leakage, and the difference was not statistically significant. Other complications, renal dysfunction and respiratory infections were similar in both groups.
Mortality occurred in patients (13.3%) in group II, but none in group I. The patient of group I discharged from the hospital had a mean of 13.2 days (±4.48) after surgery.
In contrast, group II patients were discharged with a mean of 17.8 days (±4.80), and the difference was statistically (Table 3) .
DISCUSSION
The post-operative early total enteral feeding is not always tolerated by the patient after a major surgery. It may be associated with complications, such as diarrhea, abdominal distention and abdominal cramps. 10 The tube related complications that were noted included tube dislodgement, clogging, intestinal obstruction, infection at the entry site, small bowel necrosis and massive intestinal pneumatosis. 11 In this study, we started with small volume enteral feeding (30 ml/2 h, 10 feeds from the second day post-operatively). The feeding was increased gradually up to an optimum level within the seventh and eighth POD.
We used a nasojejunal feeding tube for placing enteral food in the jejunum instead of a percutaneuos jejunal or gastric feeding tube. This is the reason why more than 90% patients tolerated the enteral feeding, and no tube related complications were seen in our patients.
In many other studies, 12-14 the serum albumin, total protein and rapid-turn-over proteins, such as pre-albumin and transferring, were used for assessing the post-operative nutritional parameters. The lymphocyte count and T-cell subpopulation, i.e. CD4/CD8, were used for assessing the post-operative immunological parameters. The serum total bilirubin and alkaline phosphates were used as an assessment of intrahepatic cholestasis. 14 Similarly, in this study we used the serum albumin, lymphocyte count, bilirubin and alkaline phosphates for assessing post-operative nutritional, immunological and intrahepatic cholestasis. Our observation was that nutritional and immunological status remain higher throughout the whole post-operative period until the discharge in patients where the enteral feeding was started earlier (Group I) than who are not (Group II), even though there is no statistical significant difference.
Another important finding was that a significant amount of albumin transfusion was required in group II than in group I patients in order to maintain a postoperative serum albumin level. Post-operative intrahepatic cholestesis was reduced remarkably in the early oral feeding group than delay starting oral feeding group. All these findings can be explained by the experiments done and observed by others. 7, 10, 15 It is has been shown that the absence of food in the gut has several metabolic and endocrine con- In conclusion, early enteral feeding should be considered after pancreatectomy. This is because it will improve the nutritional status, liver function, post-surgical infection complications. Early oral feeding reduces morbidity and shortens the hospital stay after pancreatoduodenectomy.
Since the number of patients in the study was small, the actual effect of early enteral feeding on pancreatoduodenectomy can be studied with the use of more patients in future.
